Consequences of hippocampal damage across the autobiographical memory network in left temporal lobe epilepsy.
Lesion and neuroimaging evidence suggests the hippocampus (HC) is a crucial node in the neural network supporting autobiographical memory (AM) retrieval, and thus focal damage to the HC may have functional consequences for structures throughout the network. Using fMRI, we examined the impact of hippocampal damage on the engagement and connectivity of the AM network in 11 patients with left temporal lobe epilepsy (mean age of onset of seizures, 24 years) with significant left hippocampal atrophy and a mild AM deficit. All investigations were completed pre-surgically. The fMRI paradigm comprised three conditions: (i) retrieving specific AMs in response to personalized cues obtained during a pre-scan interview; (ii) a sentence completion control task; and (iii) a size discrimination control task. AM-related activity (relative to the control tasks) was significantly reduced in patients compared to controls, in residual hippocampal tissue and across the AM network, including the medial prefrontal cortex, temporal poles, retrosplenial and lateral parietal cortex. Furthermore, the strength of connections involving the left HC was also reduced in patients. In contrast, connections between extra-hippocampal nodes, such as left retrosplenial and medial prefrontal cortex, were strengthened in patients, possibly reflecting a compensatory mechanism. Our findings confirm that the left HC is a crucial node in the AM network, possibly playing a dominant role in initiating the engagement of other network nodes, and its damage has significant consequences for the functional organization and connectivity of the neural network supporting AM retrieval.